transduced cells using a modification of the CRU assay
) evaluating HSC content at day 6 of culture duced with retroviruses carrying either GFP alone or HOXB4 and GFP for an additional 2 days, resulting in (i.e., 4 days after initial exposure to retrovirus) showed the reproducibility of these findings ( Figure 2C ). infection efficiencies of 44% and 33%, respectively. The three groups were then cultured for an additional 10 days, without selection for GFP-expressing cells.
HOXB4-Transduced HSCs Are Competitive and Pluripotent

Growth of total cells, GFP
ϩ cells, clonogenic progenitors, and HSCs were monitored at intervals of 2-4 days.
To confirm that the expanded HSCs retained full multilineage repopulation ability, FACS analysis was performed HOXB4 overexpression gave a moderate 2-to 3-fold growth advantage to total cells and progenitors during on bone marrow, spleen, and thymus samples of mice transplanted 16 weeks previously, with cells harvested the 14-day culture ( Figures 1A and 1C HSC numbers in these cultures were measured every cells from either the GFP or HOXB4 cultures were not compromised in their capacity to differentiate along my-2-4 days by in vivo limiting dilution analysis. Although the HSC contents of the three cultures were initially eloid and lymphoid lineages ( Figure 3A) . Clonal analyses based on proviral integration sites were performed using equivalent at approximately 7000 CRU, they rapidly increased in the culture containing HOXB4-transduced purified subpopulations of bone marrow myeloid cells (Gr-1 ϩ or Mac-1 ϩ ), splenic B cells (B220 ϩ ), and thymic cells, with 8-fold expansion by day 6 and a further 5-fold expansion by day 14, when the experiment was termi-T cells (CD4 ϩ or CD8 ϩ ) ( Figure 3B ). The identical proviral integration sites in myeloid, B, and T lineages of a reprenated. As a result, there was a net 41-fold HSC expansion over 14 days in the HOXB4 culture (Figure 2A ifestations of hematopoietic disorder (e.g., myeloprolif-10-500 CRU), while each HOXB4-transduced HSC exerative disease) for extended observation periods (9 panded approximately 5000-fold (95% CI: 1,400-22,400 months). Moreover, we confirmed that expanded HSCs CRU) ( Figure 4B cating that few HSC clones survived. However, HOXB4 mice have Loosely adherent and nonadherent cells were recovered from the differing banding patterns, revealing the persistence of multiple cocultures, and all cells were recovered from the supernatant infectransduced repopulating cell clones after the ex vivo expansion. tions. Following the infection procedure, bone marrow cells were cultured a further 6-10 days in the same medium, without protamine sulfate. On days 0, 2, and 4 during the infection and days 6, 10, and labeled B220 or a combination of PE-labeled Gr-1 and PE-labeled 14 following the infection, cells were counted on a hematocytometer, Mac-1 (all antibodies from Pharmingen, Mississauga, ON, Canada). and an aliquot was removed for FACS, CFC, and CRU assays. All All samples were washed with HF and 1 g/ml PI prior to analysis of the remaining cells from days 0 or 2, and 10 7 cells from each on FACScalibur. culture on days 4, 6, and 10, were replated at 2 ϫ 10 5 cells/ml.
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